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1 Introduction

For the dual connectivity WI [1], RAN2 made the following agreements on the activation/deactivation for Dual connectivity [2]:
· MeNB can only activate and deactivate Cells associated with MeNB. SeNB can only activate and deactivate Cells associated with SeNB. Cross-eNB activation/deactivation is not supported.

· Special SCell (i.e. the cell with PUCCH from SeNB) starts with activated state upon configuration and cannot be deactivated. 

· Other SCells from SeNB/MeNB starts with deactivated state upon configuration and can be activated/deactivated same as Rel-10/11. 

In this paper, we discuss the impact of SCell configuration/deconfiguration and activation/deactivation in dual connectivity on RRM performance requirements.
2 Impact of SCell configuration/deconfiguration and activation/deactivation
2.1 Legacy Single Connectivity
For legacy single connectivity, the impact of activation and deactivation of the SCell in CA are mainly defined in TS 36.133 [3] in the following sections:
· Section 7.7 SCell activation and deactivation delay for E-UTRA carrier aggregation. This section defines requirements for the delay within which the UE shall be able to activate a deactivated SCell and deactive an activated SCell in E-UTRA CA.

· Section 7.8 Interruption with carrier aggregation. This section contains the requirements related to the interruptions on PCell that are allowed for a E-UTRA CA capable UE when its SCell is configured, deconfigured, activated or deactivated. 

For SCell activation in legacy CA, the maximum delay is n+24 or n+34 depending on whether the SCell being activated is known or unknown when the activation command is received at the UE. The SCell deactivation in legacy CA, the UE is required to complete the deactivation in n+8. The SCell activation and deactivation delay requirements are applicable to both FDD and TDD, and also both intra-band and inter-band CA.
Interruption on PCell may also occur during the activation and deactivation of the SCell in CA. The interruptions are defined differently for intra-band and inter-band CA, and differently for FDD and TDD cases. 
Observation 1: TS 36.133 currently does not define the delay requirement for SCell configuration/deconfiguration. The eNB will have to assume the UE will complete the configuration/deconfiguration within the allowed interruption period.
For SCell configuration/deconfiguration, although the requirements for the interruption on PCell was defined, TS 36.133 does not define the delay requirements for the configuration/de-configuration of the SCells in CA, but only the interruption requirements. The length of the interruption is 1ms for inter-band CA, and 5ms for intra-band CA. Thus, in general, the eNB would assume the UE has completed the procedure of the configuration/de-configuration of the SCells within 1ms for inter-band CA and within 5ms for intra-band CA. 

Proposal 1: It needs to be clarified in TS 36.133 that the delay for SCell configuration/deconfiguration does not exceed the allowed interruption period in SCell configuration/deconfiguration.
2.2  Double connectivity

2.2.1 Activate and deactivate SCells associated with MeNB

As indicated in the RAN2 LS [2], MeNB can only activate and deactivate Cells associated with MeNB. SeNB can only activate and deactivate Cells associated with SeNB. For the activation and deactivation of the SCell associated with MeNB, it is obvious that the existing delay requirement for the activation and deactivation of the SCell in CA should be followed, since there should be no difference for the activation and deactivation of the SCell in legacy CA and the SCell with MeNB.
Proposal 2: The RRM delay requirements for the activation and deactivation of the SCell associated with MeNB should follow the existing CA requirements;
Similar with CA case, the activation and deactivation of the SCell associated with MeNB may also cause interruptions to other activated serving cells, e.g., the PCell and Special SCell. It is also obvious that current RRM requirements for the interruptions of the activated serving cells associated with MeNB should be followed. The interruptions on other activated serving cells associated with SeNB would depend on the UE’s configuration. For simplicity, we could allow the interruptions to be the same as those on the activated serving cells associated with MeNB.
Proposal 3: The activation and deactivation of the SCell associated with MeNB may cause interruptions on all activated serving cells (PCell, pSCell, and other activated SCells) associated with either MeNB or SeNB. It should be defined similar to the existing CA requirements.
2.2.2 Configuration and de-configuration of Special SCell
Currently, TS 36.133 does not define the delay requirements for the configuration/de-configuration of the SCells in CA, but only the interruption requirements. The length of the interruption is 1ms for inter-band CA, and 5ms for intra-band CA. Thus, in general, the eNB would assume the UE has completed the procedure of the configuration/de-configuration of the SCells within 1ms for inter-band CA and within 5ms for intra-band CA. For SCells in CA, the SCell stays with deactivated state upon configuration and will not be activated until the UE receives an activation command.

Different with the SCell in CA, Special SCell (pSCell) starts with activated state upon configuration and cannot be deactivated. In the configuration procedure the UE would need also to complete the activation, i.e., complete the cell identification and measurements of the pSCell.  The UE should also transmit valid CSI report and apply actions related to the activation command as specified in [17] for the pSCell being activated. The pSCell configuration delay requirements will be defined under the different conditions:

· Intra-band or inter-band DuCo
· Synchronous and asynchronous DuCo
· pSCell is known or unknown when the pSCell configuration starts
The following table listed the proposed delay budget for pSCell configuration.
When a UE initially attempts to access a cell by reading the PBCH, a variety of approaches may be taken to carry out the necessary blind decodings. The UE may attempt to decode the PBCH from the first single radio frame, which should be possible provided the SIR is sufficiently high; if the decoding fails for all four possible scrambling code phases, the PBCH from the first frame could be soft-combined with the PBCH bits received in the next frame – there is a 3-in-4 chance that the two frames contain data from the same transport block. If decoding still fails, a third radio frame could be combined, and failing that a fourth. Under the SIR defined for SCell activation, UE should in general be able to complete the SFN acquisition within 40ms. 
Table 1. Delay budget requirements for pSCell configuration
	Delay Items
	Synchronous
	Asynchronous

	
	Known pSCell
	Unknown pSCell
	Known pSCell
	Unknown pSCell

	RRC Procedure
	15ms
	15ms
	15ms
	15ms

	pSCell activation time 
	24ms
	34ms
	24ms
	34ms

	SFN acquisition
	0ms
	0ms
	40ms
	40ms

	Total delay
	39ms
	49ms
	79ms
	89ms


For the deconfiguration of the pSCell, it is expected will be 

Total delay 23ms (=RRC delay 15ms + deactivation delay 8ms)   for all scenarios.

RRC procedure delay of 15ms 
Proposal 4: The RRM requirements for the configuration of pSCell will be defined as listed in above Table 1. 

Proposal 5: The RRM requirements for the deconfiguration of pSCell will be defined as 23ms. 

2.2.3 Activate and deactivate SCells associated with SeNB

For the activation and deactivation of the SCell associated with SeNB, it is obvious that the existing delay requirement for the activation and deactivation of the SCell in CA should be followed, since it would make no difference for the activation and deactivation of the SCell in legacy CA and the SCell with MeNB.

Proposal 6: The RRM delay requirements for the activation and deactivation of the SCell associated with SeNB should follow the existing CA requirements;

Proposal 7: The activation and deactivation of the SCell associated with SeNB may cause interruptions on all activated serving cells (PCell, pSCell, and other activated SCells) associated with either MeNB or SeNB. It should be defined similar to the existing CA requirements.

3 Summary 

In this paper, we provided a further discussion on SCell configuration/deconfiguration and activation/deactivation in Dual Connectivity. Based on the discussion, we propose:
Proposal 1: It needs to be clarified in TS 36.133 that the delay for SCell configuration/deconfiguration does not exceed the allowed interruption period in SCell configuration/deconfiguration.

Proposal 2: The RRM delay requirements for the activation and deactivation of the SCell associated with MeNB should follow the existing CA requirements;

 Proposal 3: The activation and deactivation of the SCell associated with MeNB may cause interruptions on all activated serving cells (PCell, pSCell, and other activated SCells) associated with either MeNB or SeNB. It should be defined similar to the existing CA requirements.

Proposal 4: The RRM requirements for the configuration of pSCell will be defined as listed in above Table 1. 

Proposal 5: The RRM requirements for the deconfiguration of pSCell will be defined as 23ms. 

Proposal 6: The RRM delay requirements for the activation and deactivation of the SCell associated with SeNB should follow the existing CA requirements;

Proposal 7: The activation and deactivation of the SCell associated with SeNB may cause interruptions on all activated serving cells (PCell, pSCell, and other activated SCells) associated with either MeNB or SeNB. It should be defined similar to the existing CA requirements.
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